In this article the problem of mass transfer of ozone of the second order from a gaseous phase into an aqueous phase has been studied. Homotopy perturbation method is employed to derive an analytical approximation to the solutions of the system of differential equations governing on the problem. Some parametric studies have been included. The effects of the temperature and hydroxyl ion reaction order to the solutions are illustrated by some plots.
INTRODUCTION
The use of ozone has been shown to be efficient in inactivating pathogens and reducing bacterial gill disease in freshwater re-circulation systems. Even in marine systems, for handling environmental contaminants, the use of ozone, is increasingly becoming very popular. Furthermore, ozone has been shown to improve water quality by oxidizing nitrite, natural organic matter (NOM), ammonia, and removal of fine suspended particles as well as re-oxygenation of the water [1] [2] .
The ozone demand and decomposition behaviour in aqueous solutions need to be quantified. In this study, the ozone decomposition kinetics is being investigated.
Biazar [3] used the Adomian decomposition method (ADM) to solve this problem. This paper is to extend the homotopy perturbation method ( HPM ) proposed by He [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] The HPM is useful to obtain exact and approximate solutions of linear and nonlinear differential equations. This reliable analytic approximation to the solution is of great interest. The main reason of this interest is that this analytic approximation can be used in many engineering purposes, having this analytic approximation one can easily study the effects of different parameters to the solution. Mathematical modelling of the problem lead to the following system of two nonlinear differential equations:
where D(t) , concentration of NOM fraction with fast ozone demand (mg/l);
A substantial amount of numerical and analytical work has been invested on this model.
BASIC IDEA OF HOMOTOPY PERTURBATION METHOD
To illustrate the basic ideas of homotopy perturbation method for solving nonlinear differential equations, we consider the following nonlinear differential equation:
with the following boundary conditions:
, 0, , 
we construct a homotopy of Eq. (2) ( , ) :
Which is equivalent to
, is an embedding parameter, 0 u is an initial approximation for the solution of Eq. (2), which satisfies the boundary conditions. Obviously, from Eqs. (5) and (6) we will have
thus, the changing process of p from zero to unity is just that of v (r, p) from 0 u to r u . In topology, these are called deformation, and
Here the embedding parameter is introduced much more naturally, unaffected by artificial factors; further it can be considered as small parameter for 0 1 p  . So it is very natural to assumed that the solution of (5) and (6) can be expressed as a power series in p:
The approximate solution of Eq. (1), therefore, can be readily obtained:
SOLUTIONS OF THE SYSTEM (1) BY HPM.
In this section, we will apply the HPM to nonlinear system of equations (1) as follows:
And the initial approximations are as follows:
As usual in HPM, consider the solution of Eq (2) is two series: .
.
Substituting (13) into (11), and equating the coefficients of the terms with the identical powers of p , leads to:
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So the exact solutions of the system (1) can be entirely determined. However, in practice, all terms of the series cannot be determined, in this study we use four terms approximations:
These approximations are presented as follows: 2  3  2  2   2  2  2  2  2  4  3  3  2   2  2  2  3  2  2  2  3   3  3  3  3  3 3 ( 2  2  2  3  2  2  2  2   3  3  2  2  2  3  2 ] OH  , concentration of hydroxide ion (mol / l); X , reaction order; E, activation energy (kcal / mol ); R , gas constant (kJ / K mol); T, temperature (K).
In this study the values in Table 1 are considered. A nonlinear system of differential equations, governing on the ozone decomposition, has been solved by HPM, which seems to be very easy and accurate to employ with reliable results.
For computations and plots we used Maple 11.
